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(54) MODIFIED POLYPROPYLENIC RESIN COMPOSITION AND ITS MOLDED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a modified polypropylenic resin composition which has a high melt tension, is prevented 
from decrease in melt tension when melt-kneaded again, exhibits excellent molding properties, gives no odor, hardly suffers from 
discoloration, is inexpensive and permits ready quality control, and its molded article. 

SOLUTION: The modified polypropylenic resin composition comprises (A) 100 pts. wt. of a polypropylenic resin having a melt flow 
rate within the range of 0.05-50 g/10 min and, incorporated therewith, (B) 0.05-5 pts. wt. of an organic peroxide, and has been 
melt-kneaded at 140-300° C. The modified polypropylenic resin composition (i) gives, after kneaded by an extruder within a 
temperature range of 140-280° 0, an intrinsic viscosity [r|] measured at 135° 0 in tetralin and a melt tension (MT) measured at 
230° G which satisfy the relationship represented by formula (1): log(MT)>3.31 x iog[T]]-0,710, and (ii) has the ratio of the extraction 
residue with boiling xylene of at most 1 .5 wt%. 
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imiscm 1 1 

(A) :^ )lh7V-\y- hil)^0. 0 5 g/ 1 5 0 g/ 1 0^c7)^HJiife^'K'J -/n 

k'kV^^Ill 0 OSftgUtC (B) «ii®«0. 0 5~5Ml:gP*^'Se-^$*l> 14 0 

( i ) iftb^m: 19 1 4 cc- 2 8 0 x:<DSL^mmTmBLtz^^k<D. r h9 >4= 1 3 5 
wm^Lfzm^^m ( [^] ) 2: 2 3 orTiauaL/o-aiHsi^j (mt) (Tymmt^rti^ 
(1) ^:^^l;t:L^ jj^o ( i i ) mm^'y\^y<Diiiibm^m^n. 5Mm%i^j.TT$>^^t 

1 og (MT) >3. 31 X 1 og [n] -0. 71 0 (1) 



(A) pt;wh7n-^-h:*^-o. 05g/10^~50g/l 0 ^<7)^Hlc*;5.?K'; 7'a 
t:>>m«tlll 0 OMi^tc (B) ^^iiJg^k^O. 0 5 ~ 5«g|57i)^'6^'g■?tl^ 140 

Ti^'O. 0 1-10 0 g/1 0^<Oi^Hti^^*J°'; T^nei^'/^^flgg 5~5fi4%i:=^-& 

( i ) WHsm^^^ 1 4 CC- 2 8 0 ICcOiajtiKH-eiiMtTtmo^ T h9 U 1 3 5 

t:-eiSii5EL^c@q^ite)t ( [?] ) t2 3o'c-(^m^Lfzmmm:t} (mt) om^^^^tis^ 

(1) ^mtzL. ;i^o (i i) OT^->^><7)ttiil^#**n. 5«%J'JlT-e*);6C: t 
1 og (MT) >3. 31 X 1 og [n] -O. 7 1 O (1) 



3 ] 

(A) *° >j T'n e u ymm^K ^m-^Bic^ t lt^k x > o . i - 1 o ^ 

[m*Jl 4 ] 

( B ) ^^^l^mitW. V -fe f- ^ V V * - ^-^ - h 1 7t (i If >^ ( 4 - t - 7^f - 

imi^m 5 ] 
mmt>mmmmmi 

[0 0 0 1 ] 
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, ^^iB -e is ^ aitm^^i> ^ 'i^ >; y a e 1/ >^#fli ?r ffl ^ t ? tiT o 
[0 0 0 3] 

K<l:i^i:^ll|&^Ji:$rS:iS$-fr-2>:^fe (#1388 5 9 - 9 3 7 1 l-^^U. #liBB6 1-1 
5 2 7 5 4 -^^IJ^^ i:') . ^*!>^ill LTi5i/^7tffi^S«iiK'fb!^^^tS14#ffl^t'El& 

(#ii¥2 - 2 9 8 5 3 > *3 J: t/ltflgt^W LT/5ffit4^H^>+>T'm 

^^^.MLMg-r^:^^ (#PgIlS6 2-121 7-t^lR) > '^°U7°nk-k>.^#|jilc 

^(om^s, mm¥ 6-299013 ^^m. #i3¥ 7-138422 -t^^^) 'S? 

[0 0 0 4 ] 

[^l^5()*)#^L«t i;"^^iSM] 
^'T-t^^X-i)^. L;5^4)> MitiiMLTfigS^fpi^itL/ci: ^=>^i'^g:T1- 
[0 0 0 5] 

tfz. #|§^9 - 1 2 7 6 l-t^$gi3j;a='#||^9 - 1 0 4 7 8 %^^m.r-\t. mtL'^'^ 

±<?)^iatiBiS$*i;&cii:7!»^^);&o c:(??J:-5t^, 4 0'Ctl±<^?aET'C:g^WJ5iS? tis t 
[ 0 0 0 6 ] 

W-\^fzm<Dmm.mi<Di^yiim±^^xmiS''^r-miii>bt^\z^ ^%t^rj:<,, m^t^^j^- 

[0 0 0 7] 

mm.im^-r^fzib<D^m 

y-f}^0. 0 5 g/l 0^3—5 0 g/1 0:9'<7)«£HJ^^)^'K'; 7'nt: W^l^flg 1 0 Oi* 
(B) Wi^SE-fbi^O. 0 5-5*1: gPTi^'K-^^Jl. 1 4 0 ^ ~ 3 0 0 t T-}ililigM 
?ti7tec«*';7'ot'l.>^#ii^6fe!^T'$)oT. ( i ) ffiH^HJ: 19 1 4 0t;--2 8 0 

x:<Di^m^mxUBLfz^k<^. T hy'jy^i 3 bx:xm^Lfzm^'^m ( [7] ) tz 
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3 or:x-m^Lfz'mm:b (mt) <7)mm'TU^ (d ^mtzi. fi^^ a i) -mm^ 

1 og (MT) >3. 31 X 1 og Ct?] -O. 710 (1 ) 



[0 0 0 8] 

^mm^m2<D^n>i'^v-fxj\ii^y^mmm^^ii. (a) ^^wb^n-v- h7&«o. o 

5 g/1 055—5 0 g/1 0 55^c7)^Hl^^^'-K'; 7'nek>^#Si 1 0 OM*^t^ (B) 
WlS^-fb^O. 0 5 - 5M*ge;6^'SB'&?tl^ 1 4 0 t:- 3 0 0 ^ T-^iiligM ? tl/c^tll 
iiMi^5 - 9 5Ml:%t^ (C) h7n-^- h;!)S0. 0 1 - 1 0 0 g / 1 0 

4>:& *° 'J T'n k: I. 9 5 ~ 5 fi« % t *-^^T S U 7*0 b* y^mmm 

( i ) mam^i^ i 4 or- 2 s 0 t:<7)SJtl6H-eigML/cm<75. r h 7 'J 1 3 5 

t:-e?iiist;tH^itejt ( [7] ) 1 2 3 otTiiiJ5Et7t^a§ii; (mt) (omm^rtz^ 

(1) ^ri;tL. jO^o (i i) -^llt^-^WX^ttltb^^^^&n. 5MS%>aT-C**c:i: 
1 og (MT) >3. 31 X 1 og [77] -O. 7 10 (1 ) 



[0 0 0 9] 
[l&^(7)^iS(7)MI] 

mt^o ^^mfmm<7^^M^°')^^^i-ymnm^^ii. (a) ^^^)y'u\^uymi 

SI 1 0 Oii^tc (B) «iiS^<ktl0. 0 5~5M«gB*^'eB-&?tL. 14 0^-3 0 0 

x.{f. if-l/^'. l-•7'r>'^ l-'^>r>^ l-^^-b^. l-'N'/x^, l-^i^T 
y. 1-r-ty. 4 i -^>r >^>6^'WbtL^o citifbfi ittX{i2ai^± 

< i: «b 1 4 ^;i/%-C<g):6o 
[0 0 10] 

ttc. (A) 'K'jT'neU'V^ISIiti. ?fjH-^ill§I:tJ«:;^*:2>/c*H. ^E-^^^J-i: L 

Xt'^)^y^^^-t^Z.ttmtL\^'<> t'^):r.ytli. ^^^i' 2mi>J±<7^R1^- 

-r^r^p*,, 1, 4-^^^fvi>, 1, 5-^^-9-vx>, 1, e-^-^^vxy, i. 
6 -:ti5' ^->'x>, 1, 7 -^i^ ^^■yJ^>^ 1, 8-/tv^>> 1, 9-ri]y^y. 

y. 4 -'N.^-ftvJ:-^. S-^'^^W-l, 4-^7':J'vX>, 5-p(f- 

JU-l, 5-^7'^vJ^>, 6-pff-;l'-l, 5-^7'^'vx>, 6->-?";l'-l, 5- 
^i:^3r->'x>, 5. 6 ^ V J-^^> 7-p«f-^l^-l, 6-:^-^^^ 

7-p(^;i^-l, 6-T'*vJ^>^ 7-x-^;i/-l. 6 - f"* t'c^^K 
flil^iS*'') \^=-)\/\/ t^xi^^^y , J )\'i^)\/7^y ^ xf-i) > 

, v'v^' D/^> ^ vj-y, 'y^xi-^^ ^V:^y-2, 5 - y ;i/:ae;u-f->'i>' , i, 3 - 
e-JVi/iJ' ^ vjc>, 1. 3 - vt*-;Wv'i5' D^N^^^f 1. 4-vVf-JVv'^n 
'^^•^f^^ 1 - 7 >; 4 -->'ii*-;i'v'i5' D's^Hj-y, 1. 4 - vT'J n^N^-ifv 
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;w$/^n^^' ^ 1, 5-'y7^) i^y. 1, 3, 4 - h 'J n^s 

If ji'^ > -fe* > . If V 7' n ^ > -t* > #(7)^#K jc. >• )^ ^T'ld^^lf^b 4tS o 
[0011] 

:iiih<n^ lbs '^mm:)ji^'OMMi^mi^^^ti}^x-^=bZ tii^h. t^iKii. 1, 6 
-/\7'^->'x>, 1. ^VJ^y, 1. 7 1. 9-t';^vx>, 

1. 5. g-f^h'Jxy, 4->f-Jl'-l. 4-'N^-9-vx>, 5-^f-;l^-l, 4- 
/N^-)fv'x>, 6-^f-Jl^-l, S-'^T'^vxV, 6-;<f-^^-l, 5-:t^'3'i/x> 
. e-^i^^vi^, 7-^f-)\^-l, 6-;i-^^vx>, i, 3-->' 

n:t 1, 4 - i/^ -)]^'y ti ^^"^ y , 1 -T 'J 4 - vlf-^Wv' 
^rn/s^'ij-V, 1, 4 -v7 U a/\^Hj->, 1, 3, 4 - h 'J lf-;i'v'^ P'^^-y- 

10 0 12] 

(A) t°v:fti\^uy^mB^<D^')j^y<D'^^mim'^o. i ~ i o > iff 

it<(iO. 1 2~8^;^%^ ? fbl^^Ft t<(i0. l 5 ~ 7 ^^1^%^ #Hjf t L < (± 0 
tfz. (A) '-KU 7*0 1:1^ a -:^uy ^ y t^'')J^y fk-k^-r^^^^^ii 

[0013] 

(A) ^-Kuyni^^y^ttlilopt^i/h^n-k- ^ (J^ilT^ MFRfci/-»-5) f±0. 0 5- 

5 0 g/1 0 59*<7)«EHl^^ ^ff L<(±0. 1-4 5 g/1 0^> ? i::*f t L < (± 0 
. 1 2-4 0 g/1 0^^ ftt^ff^ L<{i0. 1 2~ 3 0 g/1 053-<^l^fflll^^o i<7) 
MFR^^'O. 0 5 g/1 0 53'*iP«T-^)<g,^. (B) «iii?'fl:!^t(7)^§MM:6^'ffliii:'5r 
y). YMt-th^bi)^^ho tti. ^mt^Xo^^ (C) '-KUynk-l^v^^gfll^r^ioi:: 

R3()^'5 0 g/ 1 o^^^x.&t, (B) twt^mimt'mMmirii-i^mmti<^t^±-t' 

7'oe^>^^))i(7)MFRfi, J IS K7 2 1 Oti*«!iL> 2 3 0*0, ^tfi 2. 1 

6 k gXm'm.Lfzmx^i>o 
[0 0 14] 

(A) -/n zajt±#?#Sil55'S0 (TemperatureRisin 

g Elution Fractionation; ]^J.T. T R E F t B&l-) l^^ft^^ 
53'-aaiffliaoi;-i5'i£JtT p;()^ 0 rtil±T'^) > Utl< (±1 0 orJ'Jl±, J: "9 

UiKiil 0 5rUil±, L< li 1 1 0T3Uil±, J: ? <b t'^SFt L < fi l l 4 

t;Jii>±, #li*fiL<(il 1 7t;J':J.±, WciiUtKiil 2 OVlik±v$>^o (a) 

li ^ T R E F i5 It^'^Mffi ffll^cO t: - ^ SJtT p 9 0 T3lii>±-C$) H 

[0 0 15] 

ii-e, iajt±#-<§^^SiJ (TREF) ii*3tt2>-^aifflll<7)iBiJ^{±J^^<7)^irf-e^i9, faj 
xff. Journal of Polymer Science. Vol. 126, 
4217-4231 (1981), i^^i^tt^^^^l^ 2 P 1 C 0 9 Wm 6 3 ^ 
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(00161 

[mm] (%) fi, ii-^g 0. 0 %Jiil±«7)|gH-e^ 19 , jtf t L < 9 3 . 0%1^±. 
J: 19$?^ L< (i9 5. 0%m±> ? ^ 1^$? t L < {i 9 6 . 0%&.±. ^<0$hi^UtL< 
ti9 7. 0%J^±. #tcjif^ L< (i9 8. 0%;:il±, :etjlf^ t < (i9 9. 0%i^J.±<Dm 
mX'i>i>o yrj\£]yyM^^3mm<DW7 \''^i7T^ i^T^ [mm] (%) ii. ± 

7*0 t: !/>M3iilft<7)^iitft>t:i3tt^mmc7)i!|-^§'^1-<()<7)-e^-5>o l-'Srb*,. ' ' C 

[0 0 17] 

(A) * U 7*0 e P >^MoS«¥i^^^-ftM w 3gc¥i^^^^«:M n OitM w/M n (i 
, a-tS. Ol^±-C^)l9> «ftL<fi3. 5-2 0. Q-e*,!?, J:l9«FtL<fi4. 0~ 
15. 0T-*19, ? fjiwft?^ t < (i4 . 3-15. 0-e^t9> J: V) ? ^ L < (± 4 . 
5-10. 0T-^)l9> #t^i!ft L< (i4. 5-8. 0 c7)|6HT-^> &o M w/M n 7!>5 3 . 0 

(0018] 

(A) *°'J 7°nk°l^>^tt)jg{i, ii-t^ 2 5'CHi3Jt-l>^->^>''Br-{§;0-7!)^'2 . 0S*%Jiil 
T-e^b^9^ iJSL<fil. 5*l:%^^iLT^ $ <bt^if * L < 1 . OS«%JiilT^ J: "9 ? ^ 
l^J?tL<tiO. 7Mfi%iUT^ L<JiO. 5*S%JiiT-C*>*o 

[0 0 19] 

(A) ^')-:rvi\^vymm<om^M. (A) ^1^°'J7'nt:*v>^#Ii;6^'7'nfe:-bym«fi 
^#(7)^i'g-. ii-t 1 5 0*Ciiil±-e^)i9 , L< lil 5 5*C^Jl±> J: f?$f f L< (i 1 5 8 
"Ctil±> ? f>ti^i L < 1 6 0'Ctil±. #t::ftff L<}±1 6 3 lCJii.±-r*i.o M^iU 

5 ot:]iii±T^^tiff> mm^\^\wiifzmi'nn^'^^:Lti}^x-^ho 

ttz. (A) 'i^';ynt:-l^>^1»|ij&«7'nif^>^S'^#OJl'^, a-^l 2 0-1 6 or 

(7)tgH-e^ ^). $f i L < l± 1 3 0 - 1 5 5 t;<7)^H. J: L < {i 1 3 5 - 1 5 0*C<7) 
Hffl-C^^o 2 0 - 1 6 0t:-C*tiJf> ±^-'^iiSM:*Wtgt^>5: -jiiHiSI^t/t^S 

[0 0 2 0] 

±iELfc (A) T'nei^^^l^SIt LTfi. ■Wx.ff^ WO 9 5/3 1 4 9 O-f-'Srfc'H 
[0 0 2 1 ] 

(B) ^t^iiMl^i: LT{i. <t^^<D^<n>i)mm.^A^mxh^'hK VTl/ )\^^'^~^^^ 

LTti. ^?llx.(f> 7 7^^;^^^'-;^^■9■^ ^ V7''^Jl^/N'-^^+t-^ K. 3. 5, 5- 

h\ ;^^->>A-:t^-9--f t -7'^Jl//N°-:8-^->2xf-;l//s^->-ij-y-;i/ 
. t --^^ v';^'^^•-:t^vt:V^*^-- h> t -■/f•;^/^°-:t^v"1' v/n t::^^- h^y * 
t -•/f-J^^^°-;j■^->2 -xf-jw^:^^'>;i/*y ->'-n-7'D 
fcf;i//N°-:t^->v5S7-^^- h> ->'-f vyan'^l/ZN--:*-^ ^, If;^ (4-t 

h . V 5 'J ;^ 'J - ^ ^ V V * - 5K^> - b , V JU/N°- ;t + v 5?? - 4^*^ - h ^-h^ 
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^Ts (4 - t -rf-Jl'V^ n^^v;i/) /n*- ^ h ;6^'#H0^ Lv^o -^tL 
[0 0 2 2 ] 

[0 0 2 3] 

(B) «i§®<k!il0Se'&*ti> (A) >K'J T-utfl/y^iJUgl 0 Oi*^tcMLO. 0 
5~5S*§|5-e$)^). »t L< (iO. l~3Sft^^ #ti*ft L<{iO. 12-2S*$|5 

t\ ^Mt'')^^^i^ymmmmmtmm^ (i) ^mfz-t^ttmmt^j:=bo t/t. 

[0 0 2 4 ] 

(A) 7°n (B) ^WAUim t ^^-MBumt i>ism^^''^mm.im 

•9— ^^ffli/^T (A) jK'J T^n (B) ^^M'lm t^U^Lfz^^k. 5^ 

M.^m\^^x^mmm-r^ijmmm^^i>o ^mumi-^^<Dis.mii 4 o-s o cc*^ 

teffl-e^ '9>SrtL<{i 150-28 0 'C(7)iEHT^);i>o -i^illtgMT^ l^<7)§LS5;)n 4 0 
~3 0 or^«£HT*tl(f> (B) ^im-fki^* (A) ^K'jT'ntiU^^^fliH+^g-lc 

[0 0 2 5] 

2 8 ox:<DUi^mmx-imLfz^k<D. Thy')y^i 3 5X:x-iSimLtzmm'^jS. ( [7] 

) t 2 3 OVXWmL fzmm^tl (MT) t <^)III#7!>«T^ (D S:^^|?tL^ jlf^t<(iT 
(2) . ?A>HifiL<HT^ (3) imtzto 
[ 0 0 2 6 ] 
[^5] 

1 og (MT) >3. 31 X 1 og [r?] -0. 710 (1 ) 
log(MT)>3. 31Xlog[7?] -0. 7 08 (2) 
1 og (MT) >3. 31 X 1 og [;?] -0. 69 5 (3) 

[0 0 2 7 ] 

m^tC^t9. 1 0 g (MT) = AXlog[;7]-B (A, B (±$e^) "C^ L7tl§ 
-^^ Af±3~4-e^i9^ Bin - 3(7)m^t^o ^LX. MT t [7] i: (^HC^^i^'S't (1 
) ^mtztm^Kit. -m^^j:t°')-:f^\:iU>titmLXMTi}^ [7] KMLXM^^^it 

•^it?I*^^oT»/>;i,(^T% ^'^filcB^ m^^3. if tBfifeB^t^isitSfifeBt* 
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[0 0 2 8] 

mi. a-t 1 4 0 - 2 8 0*C-C^)i9^ JftL<{i 150-26 OVTi>&o tfz. ■ggffl ? 
[0 0 2 9] 

tmte^mmmk. {0^2. 09 5mm. L/D=3. 8) ;5^f5iiJt 1 5mm 

/:9-C2 3 t:<7?^^4'icif aiL7t7> h7> K§'?ll^5t'?ji^2. 5 5m/:9—6. 4m/ 
^-C5l#^^o ^LT, -e^TJl^l^iji^^i^^^l (g) %:ti^xmm^tltt^o 
[0 0 3 0] 

tTt. efcW'-K'J T'nei^^^l^ljllEfi&ifelli. jfaiam:^) 1 4 0t:-2 8 OVcDSL^mm 

^>.^1lt3iiai!ci^$r 3 0 0 p( 7 5/^^^S(7)4.nv^ti-C. V ^ x l^-Mai^Srffl*/^. 2 5 
Om 1 2l^Haai1-^o :^>/^T\ tU L> (8 Ot:x 

1 29^m) ^i^^^x. ±m\>~m<^titiitiim^^n*Lxtiiiiim^mi:rm^ (4) nj: 

[0 0 3 1 ] 
[^61 

(jatti^l?^) = ' X100(%) (4) 



[0 0 3 2] 
[0 0 3 3] 

tLi,ii:75^^, rh7^>!. [p<f-^>-3- (3' , 5' - v- t - 4 - V: Kn:^^->7 x 
y-;i/) 7*0 y ^ J: C^" n iJ' ^ 7"->-;W- 3 - (4' - lin^->-> 

-ju) 7'nti;t^- h^fflv^^c:i:5^50^ Li/^o 7x y -;i'm®'fbKik^pJ(^@e'^»{i> gfi: 
l5K'jynfc:>>m<tlimfife^l 0 0m»a5lcML-Cii^O. 0 0 1-1. 5E*^<7)$E 
ffl-e^V) > L< (iO. 0 0 2 - 1. ^hKlt}tL<\iO. 005-1. 5 

[0 0 3 4] 
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0 Ofi*^lc^LTa'^0. 0 0 1-1. 5S*^<7)^KH'e^^)> L< (±0. 00 5 
-I. 5M*^. ? iblcJ^S L < (iO . 0 1-1. 0a3<^mmT$>i>o 'i-^:^y 74 h 

0. 0 0 imi3^m-C^i>t. ^<DmW^^^^i'^i^§t^^fl^J:^'^i:-A^i>io 
[0 0 3 5] 

>^r7'; >Sj!7JW->'>A(^gE'g-fi:{i. 'K'J 7'n tf l^ymWa^^ 1 0 OMgPliM 
LTO. 0 I - 2mM3<Dm.m. UiL<liO. 02-1. 5E1:^<7)^H. L 

<{io. 03-1. oit3<r>mm-^'^^o ^-tt') ym^ ■i^<^w,^ti}K 

•jyoei^^^^tflgMi^l 0 0S*get^MLX0. 0 1 - 2fi»^<75mHT'$)tLtf, -ftfe 
[0 0 3 6 ] 

Jiil±c7)J: 9^^1<?)*iiBl«n)O^S'-K';7'oi;l.'>m#|limfifel&(i. (A) #'jyne 
I'^m^llgl 0 01S$BH (B) ^HJiS-fkl^^-O. 0 5-5. GSSgegB-^t-itffliiM 

Ltzii<DX'$>y) . miE^ (1) ^?pt;t LTv^^o-e, v§il!?i;t7;0^'i^(/>o ^(Dfzid. UrSllt 

fi^H«(S$^lT^)MFR<o^^hlifet>■e^>^}^ ^immn^^^^'ciimmwLtitM&T 

[0 0 3 7 ] 

^Ai^. ^ ^ 2 (7)*jiBi$?!i (7)g5:g i; y n k> ymmim mr^^^^x mm t 

m2<DmmfmM<7)^n^°'):f^^^y^mmmii. (a) t^*)^xi\iuy^m 
Bi 1 0 oaagisi^ (B) ^M^^ttio. 0 5- 5fii:iB*^'ee'^?ti, 140^-300 

#ai«t::J: 1 4 O'C-2 8 OV<DUf^^mxmBLtz^k(D. r h^V >'4' 1 3 5t:-effliJ 
^L;t@^t6^ ( [7] ) i: 2 3 or-CSUSL/c-^iaift; (MT) (?)|l|#7&«±|5^ (1) 

^mfzL. 35^0 ( i i ) -^Bt^vi/^ofsaiMWi. 5fi*%JiJ>TT*;s.o 

[0 0 3 8] 

(C) ynei/y^Wliit LTfi, 7'nei^>'<7)#M'&^*:, f/cti. -fv\^]yyt 

x.ff, xf-^>, l-rr>> l-'^>r>', l-^^-fe^, l-'^:/'r>^ l-:t^r 
i-7'-fe>> 4 -pf-f 1 -'^vrv^T&^W^tt, -?-<^?^^ftfil 4^;w%J*ilT 

[0 0 3 9] 

(C) 'HUT'okfU-^^^JJUi, MFRtS^O. 0 1- 1 0 0 g/ 1 0 55-<^IEHtc*:i) 
-e^;i.7i^ ^<7)MFR{iO. 0 5 - 1 0 0 g/l O^-e*^i^><)^0^ L<. i: I9^»t0 
. 1 -7 0 g/1 0^(7?IEH;i^iHFt tv^o MFR/i^O. 0 1 - 1 0 0 g / 1 0 ^T^ife^ CI 

[0 0 4 0 ] 

(c) t'')-^xj\^\yymmt. (A) T'nii'ix^^wflii^ (B) ^^Mmitm^m 
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[0 0 4 1 ] 

(c) ^'^-^ay^i^ymimt. (A) ^°'j7'nfi/>'^^)iitc (B) ^mi^m'itm'm 

[0 0 4 2 ] 
(0 0 4 3 1 

o 

[0 0 4 4 ] 

[0 0 4 5 ] 

nm^VtUni^\.x\t. 0!lx.tf^ ya^N°>, r^v-, ^y^y^ 4vy^y. 

np< u D h 'J 7;i^:t ^ v'^:/ ud v7;i^:t n;< ✓'^ ^nD->'7;U:t 

a;^^y^ -yy }r }^ \) ^ U U 7 u ^ ^ y ^ i/ ^ U Ur Y 7 7 "^^^ 

y^ i;u\n^y^y)\^:^x2s.^y, i, i, i, 2-t Y yy y , 

nn-l, 1 nx:?- i, 2-v^n0-2, 2, 2 - h 'J 7 ox^ > 
, 1, 1 -vi^ nn- 1 -7;u^DX:5'>'^t'<D/Nn<5r>"fk>^'fb7tct;6^^tf ^*LSo 

o ^tiib0^mSJ{i2ftJiil±^rii-&LXfflv^;i.ii:'bT§^o ^f&^J(OSB-^»^±^ ^rfeJ^J 
oaMi3j:fmM-ri.|&^fg^l:i<J: i9M'SrS35^ M'-K'J :/a i; v^^Mgfei^ 1 o 0 
MSfPllMLTMO. 1 ~ 3 0 M*gBT^> •? ^ 0. 2-2 0MS^5&^*ff H/^o 
[0 0 4 6] 

-■^A, ^®?!;;pv>^i^, mm^^vy^^. y')ii^j:t'<D^Mn^;^m-^)^^^yM(Dm.'ii 
m.: )^^'ymtjKmi- h ^) y l < imRWtt h y ^.ay^m^^j: t-^3^-m^^ 

LT^jii^o ^MSmV]±MtLXyy') )m7^ h\ 5 'J:^^>®7^ K, ^n* 

)U^^ym7^ y\ Xx7';>®7? h\ N-^f-;p;^r7'J >K7 5 >\ N-xf-;i/;x. 
r7';>^75 K. N. N - v';^ r 7 'J >® 7 5 K. v7'i?'J>m7^ K. vXx7';> 
m7< h\ v/N°;i/^f->K7^ K'5:t'(^SMJKi^7^ K; VT'y)\^7^y. -rhyr^y 
;i/75>> ^^■9-T'->il'7 5 >, ^t:}' ^7'->;W7$ x-f 3 ->;P7 5 >> f'=i->;W75 

t°l/>75 ^iJ' ^•rv;i'7'n t>>7^ ^'5:i:'Ot&fta®7JW^;P7? y^t'ilSi'k 
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[0 0 4 7] 

^^-fN-;. KJC'gti^l-SitliJ: 19. 2^J;A±;d^t)'5:*figJ^^|:Sri^jt1-*ii: tprHg-C*-i> 
"[0 0 4 8] 

'f^^i9#tt. V- ht^^ KtlcUff LtBL. h 

y'/-h-^h^fzn^<o%U^^^^. ?^*PLoo, h^HH^L, ^B^r^yt 

[0 0 4 9 1 

^mitm\:Ltz'y~ v^^m\>'^mm^^xmri'L. j%»^s>6^6^t9tbLTM«°p*# 

. ±^Lfz1jmi^ii^'X. y- hoyjjmi-^M'km^^^Zt^. 'y-hi^MK^^^^ 
hfzt>V^'7'yy^t iy=JE^#§rfiJffl-r i) i t >() nr b|-C** o 
[0 0 5 0] 

L<}i2. Of&W±^ J:>)5ffL<fi2. 5lg>:i±. ? ^ t^iftf ^ t < (i 3 . 04& 
i ??>ti^fi L< (±3. 3^a±^ #ti$f^ t< ti3. 6jgJiil±, S'bj^f L< 

%\mm'^wmL^ii^ih'<r:)mmim.<n%^is^h 5 0 %JiiiTt^^ ^) > iif t l < {± 4 0 %Jii 

^hV^^t L<fi3 5%J':JIT> J: 19 ? ^ t^^ff ^ L < {i 3 0%JiiT> #JC0*L<I±2 
5 %J':JlT^ t < {i 2 0 %UT-e^^o 'S^is. M^^^tiA S TM D 2 8 5 6 

[0 0 5 1 ] 
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(±, mx.if. ^s,m}-iy-<. K^T-'j. ^K-^;!^. m^. ^^^ti, .t!3i#^^<^ 
Ap°a^f?, /htiAti. 7T^;w», isi»^tf> gpfn^n. m^^mu. 

[0 0 5 2 ] 

J I s K 7 2 1 0 izmmt. mmuAUi. ^n-uxm^Ltzo 

^a^^Rl (' ' C-NMR) id XX/i^^n^^^mfX^tf>tz o 

[hV7 V^^i^T-i -id-^ [mm] <OilliJjE] 
^ ' C-NMRlcd: t9iliJ^L;to 

[MM^J^^?-^*!^ w is J: O^SSc^J^^^ *M n <^i8!l^] 
y ^ i- V 3 > ^ n -7 h 7 7 -f - 11 <t 19 m^Lfzo 

M§ft;tj (MT) ] 

a\£uy^mm^U&2 3 OVKM^.te^mmmk. yX;!/ (PS 2. 0 9 5mm> L 
/D=3. 8) /S^^ii^l 5mm/^T'2 S'CO^^+tiJfaiL^tT, h 7> K$r. 
I9M2. 55m/^~6. Am/'H-X^lhM'^fzo ^(Dmiza^Ti^'^fz^t. (g) ^-t*?) 

[SWttJt [7] ] 
r b 7 'J > 13 5 "C-eiliJ^ LTto 

if^fflv^ 2 5 0ml (Dmm^y'^yvi 2^Hwait;to :^v>T^^B*^'5aiL. 

T (8 0 1 2B*H) |g*^?€T, ^|gtc^o/.:^ftai3^^$-fl24LTa#^t»aiL;t 

o 

[0 0 5 3 ] 

Z^')yV~K^m\^Xni:^-r&r.mnii!i^ 0.-^3 5 mm. L/D=4 0) 

9 Omm> y-(^\y^O. 5 mmO^- + ^ 7 - LT 1 7 Ot^T^jf LtliL, ^ 

M^^X'y- h) ^{^^L^^Co ^com. ^t|gO(tt:{il*{±3 0 k 

?&^J-7;^^-7N'';'^ (C 1 a r i a n tt±SSCF 2 0) «r3fcH?HU tf 

0 oimmi^uix 2mM3m\iLfzo 
^mmma. ^mLtzmm<o^m^^hfitz§kM»<^^7b-if<D^mxm'otzmi:7f^-ro 

?&'Jt(i. JIS K7112-1980(^.A^ (yii^W^m 11 L^t^i^'o TiBl^ 
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Ltzo 

[0 0 5 4 ] 

{^mm 1 ) 

MFRtU. 5 g/ 1 O^O^J^-t*"'; 7*0 b'V'^^tfll ( [mm] =9 8. l%>Mw/M 
n=5. 2) 10 01*3151', V -tr^ - h^rl. OSftfPgfi-^L 

u^.i^x-mmLfc^nt'')-^ti\iuymiBmMii. m^^ti (mt) ^^^-5. 4g, @ 

^tiSJt [7] ^^'2. 0 5 d 1 /g-C-^ 19. #lt^-:/^>tcJ:^ttai^^^)^^'0. 4 81* 

^mmi<D^n^°')zru\^uy^mmmMn. (d -^imsi:^ t a^tijg [7] 
7&«iriB^C (1) i:mfzL. )}^o (i i) »ii^>'i^><^«iai^#$5(»n. 5Sl:%J^:^T-e 

[0 0 5 5] 

[^1] 
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mmms 


mmm4 


MT (g) 
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1. 84 


1. 80 
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0. 4 3 
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^ ( 1 ) 


0. 32 


0. 07 


0. 1 7 


0. 1 3 




0. 48 


0. 2 5 


0. 2 8 


0. 3 6 






















#I>SB$ (IB) 


3. 2 


3. 8 


3. 4 


4. 1 
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{^mm 2 ) 

MFR;6^'5. 2 g/ 1 0^. J^^uy^^m 4 . 4 ^ ;i'%(7) J^-f- > - T^n tf 1^ > 5 > ^ 
A^M-^^i^ii 1 0 0M1:^H, y-fe^Jl^/N--:^-^->v*-:e^'^- h 0. 7 5Sl:gPgd-& 

±m^i^xMmLfz^n^°v^^k^uy^mm.^^^i. mmmti^'z. i a^Jtejt 

[7j]i}'l. 7 2 d I / g. mU^l^l^yi^i^^iiilii^^^-^^O . 2 5SI:%-C^o7to 

smx'i^n. ^fk^m^LLxis*)UMi}Wi^^J:^^mmhfltzo -r^^hib. mmM2(D 
^M^'^jy^^i^y^mmMtt. (d -i^mm^tmm&i^ [^i t^mu^ (d 

[0 0 5 7] 

3 ) 

5 g/1 0:S'(7)*^*:°'j7'ot:>>W|i ( [mm] =9 9. 2%,Mw/'M 
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n = 4. 7) 10 0fi*gBt-> t*;^ ( 4 - t -T'-^-ii^v^ O'^^-^^W) ^n*-^^->v*- 
>K;T.-hO. 7 SMfifB^SE'&L/t^. 1 9 0 tJ-CviglliiMI-S i i:-C3!cI'l^'J T^n k* 

3 g . [ )7 ] ;<>M . 8 4 d 1 /g. SfBt^vl/^J^Jr^ttm^S^f^^^'O 

*ffoT|&?S#«'#;to ^O^^#(O?&Jt{i0. 2 6 g/c c> 3 . 41ST-^, 

T'DiiL.^^i^JliSB&I^Ji, (i) -^iltSIl; i: S^tt^ [7] t^^'irlEj^ (1) t^/c L 
, 75^0 (i i) mm^'yi^xommm^Wi. 5*S:%>aT-e*o;to-e, •^iili3i;(3;(i^ 

[0 0 5 8] 
(*M^J 4 ) 

MFR:*W. 2g/10^> 1. 9 - f'* '^x^ l . 4 ^;W%^^-r;2. 7 > ^'A^i-g- 
^Wfll 1 0 0 SMglJl' . v-t^Jl'/N--:t^>'v*-'K^- h^- 1 . OfilgpeE-^L/cm. 

8 0 d 1 /g-C^^)^ •«^->^>'t^J:^ttai^ff$75^'0. 3 6M*%-e*>o7to i<75^ 
^{±0. 2 2 g/c c . ^f&fi^jtLT;fei9^®7&^'¥^'ill 

umm hiifzo -r^i^^. *j(E«?!i 4 <7)^s 'J y D e w > ^^tiiiSBK!^ ti , ( i ) -^it 
mtitm^'X^^ [7] t^mis^ (1) i:mtzL. i)^^ {\ \ ) mm^'y^y^^^m 

[0 0 5 9] 

{Yc^n 1 ) 

1 g> S^ttJt [7] 7&'2. 0 6 d 1 /g. •W*->^><7)JfttB^#^(i0fi»%-C^>o 
ff^n°p<05&EfiO. 5 6 g/c c . ^^I&^ti 1. ^>^X-^y). %U^mmLXii^. 

B) ^m^mimmi^^fit\ mm^&ijtm^^^ [7] (1) i^mtz^^j: 

[ 0 0 6 0 ] 
[^21 









it^m3 








MT (g> 


1. 1 


0. 3 


1. 2 


0. 2 




0. 01 


(d 1 /g) 


2. 06 


1. 69 


2. 04 


1. 74 


4. 9 


0. 88 
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0. 04 
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0. 0 8 
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-2. 0 
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0. 32 


0. 04 


0. 3 1 


0. 0 9 


1. 57 
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1. 58 


0. 02 
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1. 3 
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{itmm 2 ) 

mm^m [tj] /iM. 6 9d i/g, mm^iyi^y<omihm^^i)'oim%T^'D/zo ^ 

[0 0 6 2 ] 

3 ) 

2 g> s^JteJt [7] 7!)^'2. 0 4 d i/g. mm^i^i^y<^i^ii!>nwuo&m%x^^ 

n-z'fzt^lb. mMmi'°u<Dm^iiO . 5 3 g/c c . ^f^lS^fi 1 . 7f&T^l9^ 

fiiiMLTi3»9^ ^r^s^'^nm^t^-^x^'Dfzo t^ihib. ii:i?^j3c7)acS'K'; ynt'i^ 

[0 0 6 3] 
(Jti?0fl 4 ) 

^mn2Xm^^fz^^')^v\::\yyj^mW^l 0 0fi*^ictr>!. (4- t -y'i-)l^'y{^v^ir 
^y)U) h^-O. 0 2 S*§|5S£-^L/c^^, 1 9 0 TCT'-jiiUligM-r -S) 

, l&ffefifef^D°a<7)?^^(i0. 6 9 g/c l&^^g^fil. 31$-C^>)> :^^{i3i^LTi5 
i?^. Jtl5:B^J4oafcI*°U7'^e^>^^f|g|a^Kt)^i^ (B) «ii®<k!^<^@B-^l:^^'0 

[0 0 6 4 ] 

{itm^l 5 ) 

MFR/i^O. 0 2 g/ 1 O^cO^i^^iKU t'l^^^Wa 1 0 0S*£^&^c^ (4-t 
-•7'f-Jl'->^'n^^->;u) A-:i-^v'v:i!;->K^- h$-0. 7 5 Slr^BB'^L;^^^ 19 

i)--^tzo ttz. s^ttjt [7] 9d i/gxi>y). mm^'yi^x^anam^mii 

MFRt^O. 0 5 g/'^^mxi)^) . ^i/Uy(Dmii!,nWtU . b MM%'kM^tz(DX 
[0 0 6 5 ] 

(itrnm 6 ) 

MF R7!)«9 2 g/1 0:9-^ ^^Uy^^iijH. 3 ^;i^%<^jK'; T'd e 1 0 0 

z t x^M^°') -f^ ^ yimm-^mz^ ±iE*#TigM l/cM-i^"'; T'n Mvyw^m 

mum\t. 'mM.ti <i O . O l g J^JITX'* "9 ^ S^felS [ ^ J (i O . S S d l / g 
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[0 0 6 6] 

(^mM 5 ) 

9 4 d 1 /g-e^o/to tTt^ »lf^->l/>'<7)ttttiaff^ti 0. 1 8%X-^^fzo ^LX 
b.^miiO. 3 2 g/c ^f&1S^ti2. 8 2fST'^) 19 ^ ^r&?Lli|llT-S!if&'{)'^ < 

] ii^i^ltrlE^ (1) ^mtzL. )5^o (i i) 5*l:%JJil 

[0 0 6 7 ] 
[t3l 







116515!) 6 




MT (g) 


Ar. 1 


3. 6 


1. 2 


Cn] 


1, 94 


1. 95 


2. 04 


(d 1 /g) 








(1) £53 


0. 61 


0. 56 


0. 08 


at (1 ) 


0. 24 


0. 2 5 


0. 31 




0. 1 8 


0. 1 8 


0. 01 










(Sfi%) 










2. 82 


3. 1 


1. 6 
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[0 0 6 8] 

{*Jfi^J6) 

*Jl6^J4<7)3(cS'-KU ynew^^Mffi^iJS 0S*%i^> MFR:*^'3. 5g/10^<^ 

vymmuM'kntzo ^<D^n^^')-f'a\£vyyhmmm.^m\t. '^mmii-h^z. eg 

> 0^*6^ [7] ^n. 9 5 d 1 /g> S^St^-^l^^Oj^ai^^^fiO. 1 8i«%-e* 

o;t:o i<7)5fcS'K'j 'fu\^vyjhmmm.^^^^^^x%mm 1 tiBimnigf&figB^^fo;^ 

ti*, MtiO. 2 9 g/c c^ l&f&1S^{i3. l^-C^l9^ :^f&m*iz:LT*3i9^ffi 

(i) mmmjtm^^^ [r,] ti^mtz^ (d $r}i;tL. i>^^ \) mm^i^^yy 

[ 0 0 6 9 ] 

{^mm 7 ) 
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**jK';7'nei^>^»flg9 8*»%*gB'^L. ±E<7)*#-CigM LT|lr/c'5:5!c®'KU "/n 

;5^o fzo 
[0 0 7 0] 

^mmmM 1 <^^n^° ') t'u e v y^mmu^^n^t. (a) --k v e w-^^m 1 0 0 

mmm-- (B) «iim^l:«^$r 0. 05-5. OMSgSBe-^L-JgiliiiM t^c >9 , 

(i) ±ie5t (1) "kmtzL. 75^0 (i i) •^it^5/p;^<7)fflai^^^;^)n . 5jti:%i^ 

X%^<DX. m^i)'{i^-tt\^^o ttz. ^^#H^T{^5 Ot:Jii±T-g^MmS?tiT'()^ m 

\^><DX. SJji^x b«r^&< -CSi&o 
[0 0 7 1 ] 

ti-cv^&(;5T, (B) ^^Mmim<r>isi^&i)mMm'^m{i^-ri><Dx\ ^^Mk^&u >9 i^ih 

[0 0 7 2 ] 

^Ti:. ^)^^ i> )]^X^&o 
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